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ABSTRACT ' ^ \^ - 

J ^ r-—-.- This study investigated the spontaneous use of verbal 

mediators in discrisainaticin learning, the transfer pf mediators to a 
freq recall task, and the effects of a "pretraining task «i * 
performance. The discrimination tasks required nursery i^hooQ, 
children (80) to: (1) sort three instances each of two different 
concepts in a conceptually consistent fasjiion, (2) sort three 
conceptuadly-related and three unrelated stimuli into groups, and (3) 
sort six unrelated stiifiuli into twd'^predef ined groups • The results 
indicated that the subjects sppntaneously utilized the conceptual 
medi ators on the discrirdnation task! lioireyer, \hey did not use them 
together with alternate discriininatiye cue^ present in the list. The 
subjects also transferred the mi^diators to the fr^e recall task ' 
(where recall for concept uailiy related iteiiis Was greater for 
conceptually—related thaij for ^nrel^'ted items) . Pretraining^ 
facilitated discrimination learning but had no effect, on recall. 
(Attthot/SET) . \ 



( 



4 * 



FILMED FROM BEST AVAILABLE COPY 



1 . NATIONAL. NSmuTE^F ■ 

- vhE person oh o«oan.zat opinions r: . 

AT^NOiT. POINfSOF V.CW^^^^ • 
STATED DO NOT NECe^^^^^^ , 

iKforpffl'^^^^ ^ . 

tlEDL^TOR USE ASD/TPj\KSFER IN DISCRIMINATION- 
LEARNING -AfJD^.FREE -RECALL-^ . 

: ' ^ 2 -'' , 

Ef thymia Eoziuou and L. R. Goulet ' 

University of Illinois at Urbana-Champaign 



Ibstract ■ ' - \ f 

■ . , ■ ■ r • ; o ^. 

Thc^. spontaneous use of verbal mediators in discrimination learning, and , 

. ■ " . . 

the J^ransfer of "mediators to a new (free recall) Task vere studied. Als^/ 

the effects on performance of a pretraining task - (designed 't:c"' prine the use 

of the \ media tors]* i:ere assessed, . . ^' * , - . 

The discrimration tasks required nursery school children to sort 

either three instances each of two different ^concepts in a c6nr*?ptually^ 

consist^ent f ashipr , to sort three" conceptually-related and three unrelated 
' " V ' . ■ ^ . ■ " - ' ■■ 

.stimuli into grours, or to sort six unrelated stimuli into two predefined 

.groups. The resu3 ts . indicated that the spontaneously utiliaed the con- 
ceptual mediators on the, discriminaClbti task. However,, they did not. use * 
them together with alternate discriminativfe' cues present in the list. The S_s 
also transferred the. snediatbrs to the free recall task (wh^re recall for 
conceptual!}/ '^^1^-ted items was greater for conceptually-related than for 
unrelated items)., Pretraiining facilitated discriiaination learning hut had no 
effect on recall. ^ ' ' ^ 
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University of Illinois at' Urbana-Champaign ■ ^' 

• . '/^- ^ ■ " . • 

A number of recent studies have been concerned with identifying the con- *^ 

^ rJ^ . . . ■ ■ ^ 

ditions under which children do produce and use mediators in performance 

(Coates b. Kartup7^69; Keeney;^'Tanniz^^^^ 6c Flavell, 1967; Kingsley & liagen, 

• ■ • ^ A . ^ ] . ■ ^ 

1969; Moeley, Olson, Halv/es ,>& Flavell , 196(9) • The evidence suggests that 

. < ^ --> / ^ . . - 

young 'children, although not characterized by the spontaneous^ production and 

use of tnedi.ators , can be pritaed to use them in task perforinancc (6,g, , Flavell^ 

1970). Further* the ^-induced use of mnemonics (e.g.,, a^ verbal-rehearsal 

strategy) has been found to enhance the performance of young (e/g,, first 

grade) children even 'though the effect^ "'of such priming may not-b^long-lastirig 

(Keeney, Caniliz-zo, Flavell, 1967). One of the ^present tonce ms Vas with 

identifying ot^er stimulus and task fact;ors which influence the use of mediators 

in task performance, nanely, the degree to which^ discrimination learning is * 

. / ; J ■ I. ' ^ 

affected by the presence of multiple cues for discrimination. 

■•• • ■ V ' ■ ^ ^ - 

. Prior studies, have _been concerned with S^s ' .use or non-use of mediators 

• ' ■ , ' ' - ^' 

in acquisition, as in free recall (e.g., Laurence, 1967; Nelson, 1969); or 

■ \ . ■ '-"^ ■■■ _ - ' " " ■ ' ■ . " 

with the transfer o^ metiiators between tasks, which involve essentially identi- 

cal'' task requirements i as in the reversal^shift par'adigm (e,g,, Kendler, 

Kendler, 6t Marker^, 1969). A second purpose of\the present study was to study. 



-^he tran^6r o5 smediators from a discrim^natibn ta^k to a fi?ee recalL task. 



• > 9 " 



■ r 



ERIC 



X, 



^ozinou & Gouj^fet • , \ 2' * 

V ■ ' ' . ■ . ■ ^'^ :\ . » . . ' 

• . , • V . . I 

The nature of these questions ' Lis clarified upon examination of. the experi 
ment^lv tasks used in the stud^. There were four main treatment groups dif-. 
ferentia'ted by the stimulus materials used in the discrimi.nation talks'. The 
materials in the Conceptual task \consisted of three pictures from each of two 
diffexent concepts; the Unrelated task consisted of six cohceptually-unreLated 
pictures. The two Mixed treatments (differentiated belov;) involved three, ^, 
^ pictures representing a familiar concept and three relate picture^. 

. In each of the^ four treatments, S^s were required to identify the three ' 
picture£;t> in ^he, list which had a' star pasted ok the reverse sicie. The Con- 
ceptual treatment had the star associated,^with' each of the /instances <^df one 
of the concepts . In\ the Unrelated treatment, star vjas associated with three 
randomly selected pictures in the list. . J,n the virst-Kixed treatment the star 
was associated with the thre^e related pictures in thiSi list, whereas the st£.r ^ 
was^ssQciated with the three unrelated pictures in the list for the Secdnd- 
Mixed treatment. * , 

X ■ " - ■ ' . . • . • ■ - ■ - ■ ■ 

, The r&tk of learning was expected to be identical among the four treat- 

. . . . . ;? ■ . > 

ments if, S^s did 'not use the conceptual cues as. aids in list mastery, whereas 
inferior performance was expected in the Unrelated treatment if Ss used the 
.available conceptual cues for learning in the Conceptual and two Mixed treat- 
ments. Finally, comparisons in performance between the First-Mixed and. Secand- 
Mixe^d treatments provided evidence concerning the effects upon learning of / 
having the discriminative "cues (conceptual cues and'star) correlated and 
redundant (First-Mixed tr.eatment) as opposed to having one of the cues assot:i- 



at^'d w .each of the sets .o^ stimuli in the list* 
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^- ••■ / ' . ^ - 

These questions vere examined under ^conditions where the children were- 
^"i^T vere npt given a short pretraining task designed to' enhance the use o£ 
: mediators in perf oi-niance . The inclusion of the pretraitiing treatment also 
permitted the assessmentraf the' relative^degree of "transfer between tasks 
(Pretraining and JDiscriniination) vhich Involve, only a chaftge in response 
requirements (sor^ting and discrimina^tion) . , " ' ^ . ' * 

, ♦ Xwo types of information are available^ from- the test of free recarll which 
"^ followed practice on* the discrimination task; i.e. j the. comparisons of recall 
between conceptually-related and unrelated stijiiulu's sets extolne the magnitmde 
of mediator transfer, and, vhether , recall is ^facilitated by the presence of 



s^ts^oj 



one or more sets^of conceptually-related iteiJis in the list. 

Method 

Subjects . . ' ^ \ ^ ' ' 1 

, " The Ss vere 40' boys and 40 girls enrolled at the University of Illinois 

g^^reschool at the Children *s iResea^rch Center. 'Their ages ranged froa 4*0 to 

\' ' / ■ M ■ ' ' 

5.2 years with a mean age of. 4»66. The -boys and girls were ranked in ^ terms 

of * chronological -age and then randomly assigned ^wi^h tl^p restriction of equal 

Ns) to treatment conditions in the order o£ oldest -to youngest. /'There were 

five boys .and five girls in e^ch of the eight treatments. ■ ' ' 

• .'^ •■■ " ; ; . ■ ■ ^ ^ ^ , ' ^ 

o . „ • ■ * • T 

Ma teria ls ' ' , i > ' : 

^ > . ^ i V ... 

■ / Two groups, of threje conceptually-related and conceptuafly-unrelatad 
.^pactu:::es were selected* The '^^l^db&tid^s were 1 in. by 1 in* (approx.) lin^ 
idr^win^ from the Peabody Picture Vocabulary \Lest|\ All pictures were selected 



on the basis of their familiarity to young children and their one word verbal 
■ labels; ,; nTwo- ^ets Of conceptual items' were .selected from each of^ the categor "^ 

t ^ - 
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"aniip^l*' and "vegetable";^ namely, .horse, pig, rabbit jand corn, pumpkiiP, carrot. 



The unrelated items v/ere sxissors , ' bike , and table for the first group and bell, 

■ ■ . ■ • ■ f' 

key, and ball for the second grou|). ' , 



The stimuli v^ere mounted on 2 x 3. index cards and were arranged , to f orm ^ 
lists representing* the four experimental tr^a-tmenfs , with two alternate lists 
representing each treatment. The Conceptual lists involved three pictures 



1^ 



each from the animal and vegetable stimulus groups, with a . s^td^pa&ted on . 

the back of the anim^ pictures for one list and on the back the vegetable 

pictures for £he second li«s^ , respectively . , 

The lists *"f or the two Mixed treatments involved one group of conceptually- 

^-elated stimuli and otie group of unrelated stiirjlus pictures; i^e., the . 

animal pictures were combined with one of the unrelated stipalus groups for 

the first list and the vegetable pictures were combined w|th the second ^ . 

. ■ . ' ' - r ■ ' ■ 

unrelated stimulus -group -for th^^ second list. The star was pasted' on the [ 

' ' ^ ' ' ^- ' ' , ■■ / X ^ ./ ■ - • 

'back of the instances of the conceptually-related pdctu^es for the First-Mixed 

"treatment Sud on the bacl< /bf the u^irelated stimulus ^piictures for the Second- 

Mixed treatment. Finally,, the lists for Unrel;^ted>tEeatment co^isted of ^ 

two groups of three >iinrelat^d/fe'timuli and the star was pasted^on the back 

of one of the ^stimulus* groups to form the two lists. . . 

Procedure ' ' ^ /r^ ' ' ' - ' 

— ■-■ _ ■. . . • ■ . 

,Children<»were tested individually for 20 to 25' minutes. Half the 3ub 



s 



jects in each treatment were given a training or ^'pritning" task followed by 

.. ' ' ■ ' , '• • ^ ■ ■ 

the discrimination task% an4 then the free recall trial*. , . * ^ ^ 



•• • . . ' ? 
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For the priming . taslc", the pietjares were Randomly ' placed on the table 'in' 

front of with instructions to* "put all of the pictures that go together/ 

: i * ' * * ' • »■ « . 

• , • »' - ** ■ 

in this box^(E pointed to one of ^twgr small boxes) aird all the other pictures/' 
tha^ go to*gether in ,^hat box (g^pointeia^ to the sedond box-)-.^.; ^The pictures 
V7ere then exposed individually for sorting,, with ^kj>elng corrected after efich 
^rror. After each trial the S was'asked why tKe py^tures in Vach ,box' were 
put 'together. If the £ dic3 notf answer, the question was rephrased as^ follows: 



/Vhat, are all these, pictures in thia J>Q;fc?"' If the S labeled the conceptuVl " 

category, the E. agreed. .If the S did not"provide the correct answer or',failed 

♦ ■ ' ' ' ■• » ^ 

to Snswer, the E said, *'A11 these are .pictures of animals that is why we 

•put them together . They are all animals and go^ together/^ The procedure 

for the Unrelated treatment ei^phasized the two stimulus groups but Ss -^ere 

riot asked- to provide a verbal labels After each tr'ial for all t'reat'nietit^ 

the pictures were taken out *of thexbox, spread iiJ^ groups of three in front 

Vof the S apd he was' told <*See, all(-the-s^ pictures go togethet so we put them 

in the same box." The Ss sorted the pictufi^s.t^ a criterion of one errorless"' 

-trial. 



5 . . 

The discrimination task was. prefaced by » the following 'instructions:' 



have piade a game* with^ the s^me pictures that- <^e put -m the boxes, 'I hid 
a star on tha back of some of . the pic^(Jres -but not on theN^^ack of all the 
pictures. I will show the pictures "'one at a time and I want you to say if 
there la star on the back of the 'picture » Then ye will turn tl^e .card dver 



.Yand see if.' you were right." An example was giyen with tvo pictures of geqmetri 
' cal shapes to familia.rize the S with the -procedure , ' The criterion oh the \ 
disc'rimlnaMon task was two consecutive errorless trials. Fallowing criterion- 

» : . . ■ , . ~ . ' * ■ * , 
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«... ' \ ' 

on the discritninatioti Q^sk, free recall trial vas given in which Ss were 

asked to recall all.of the\jpici:ures which hacf b'een seen. 

The. procedure for ^s/as signed to the No jPrimlng condition wa5 identical 

, to -that of the Priming condition eyicept that the pretrainir.g ta^sk was oiriitted. 

All tasks were unpace-d and pictures *werp expo^sed to Ss in a differept random ,' 

order for%each trial in the priming a(nd discriniination phases. 

V * . ' Results [ 

1 Table 1 provides sumntary data for errors in criterion .on^ tiie-~priming 

\ - . ' ' ' . ' 

task (available onl^ frdm S^s assigned to th'e Priming t-reatn^nt) and the." . v 

\ discrimination task.\ Means are also presented for the numbers of *J.tems 

. recalled on the free recall test. The means are presented separately for 

the starred (S) and tion^s-larred (N) items in each li^ti No sc^x differences 

... . ' ^ . ' - 

were observed and the data were pooled for boys>and g^irls. ^ ^ . 

' ■ . 'I ■ . 

^. ' -Insert Table* 1 about Jier^ 



Primingf . * - 

The data for errors tc criterion were analyzed in a 4 (Type of List) 
X 2 /Stimulus Grouping (S,N)/ factorial -design. Stimulus Grouping was a 

' ■ )\ ^ ■ ^ " • \ ^ 

"dummy" .variable in this analysis since ^i terns were not identif ied^as* s.tartQd 

• t "• j' 

ar non-starred until piractice on'-the discrimination task^^^as initiated. "The ^ 
. ^ ' ' ■ ., ' _ V .. J 

' analysis ii|dicated statistical^ significance for the main effect of Type of* 

List, F(3,36) = 5.41, £ < \ 005 , with means of 2.90, 8.40, 1.60, and 3.56, for ' 

» the Conceptual, Unrelated, First-Mixed and Second -Mixed^ treatinehts , respectively 

... , . . . ^ 

Contra-sts among the list means revealed that the Unrelated list was ^raoire 
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difficult tha/ii each of the remaining three treatments (£S < -Ol), indicating 

that tKe children did use the conceptual groupings in acquisition. No other 

contrafets approachecl significance. As expected, the main effect^- for -Stimulus 
. # „ * 

.Grouping ,and the interaction did not, approach statistical significance* Ps < 1^23 

* j jis crirniinat ibm Learning ' . ' / ^ ^ ^ • * 

The mean ^trials' to criHierion for Non-pg:imed Ss in discrimination Je'arn- 

y » - ■ ' * ■ .. . ■ . ■ - * ' - 

^ing for the Conceptual, Unrela'ted^ First-Mixed, and Second -Mixed tj^atments 

' ■ ^ ' - ' / ' 

v?ere 13.1,, 24.6, 19.3, and 19.4, respectively -The comparable , data fbr.Prim'ed • 

S^s vzere 11.2, 22,5, 13.4, and 11,'9. The statistical analysis, revealed .Signifi- 

-Glance for the main effects of Type of List," F(3, 72") 6,33, £ < .001 and 

-*■»'."■'■ ^ ■ ' « ■ . 

Priming J F(l,* 72) = 5.24, £ ^ 01, but not for the interactioi^, F < 1. , / 

' Within-lis-t performance differences were also of interest, i.^. , the I 
relative errors for starred and non-starred items and- for coriceptually-2:elated 
and unrelated items w^re compared. Table 1 proyijies .'the mean errors to criterion 
for starred and non-starred items for each list in discrimination lea^rning* 
The analys':^s for errors to criterion i^evealed fewer errors for starred items 
than foe noTrt-starred items,. F(l., 72) 36.55,- £ < .OOL. This difference was 

apparent across each of the four lis'ts^ whether the starre^^ items were from a 

-i ■ ,/ ^ ■ ■ ' - " ■ ' ' — .. 
conceptually- related set (Conceptual and First-Mixed treatments) pr from an 

unrelated set (Unrelated and Second-Mixed treatSaents) of items. ^^Statistigal 

"significance was also found for the main effect of Type of List, F(3,»72)-= 6.58,*^ 

£ < .001, with -means of 24.4, 54.4, 37.7, and 31;28 for^ the Conceptual Unrelated, 



F^ir St -.Mixed, and Second-Mixed ^tr^atmeuts , respectively. Statistical contrasts 
indicated fewer errors* for the -Conceptual tre:atraent ^han'for both Mixed' treatments 
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(2S < ,05) and that performance in the Unrelated treatment was inferior to 

each of the reraalning thr^e lists , £s < ,01« The main effect";£or Priming ^as \ 

not statistically significant, FU»72) = 1.97, £ < -20, although slightly ' 

f^wer errors were, observed for S^s assigned to the Priming t?veatment (see 

Table 1), .^No other^main eff/scts nor interactions 4ppi^oac,hed statistical 

significance. . ' • ' 't ' 

^ " . •■ V ' ^ > ■ 

■ J _____ _^ • ■ ♦ ^ . ■ ■ _ ' 

Free' Recall ' * ' ■ , » v . 

, " Table 1 provides iheans for the \number of .i^tema^^ecailed for each treat- 

^ment on- the free recall test» The main eff4cts for Type of Li^t, F(;3,72) = 2,40, 

■and Priming, F(l,72) = 2.91 , x vere Wot statisti'.ally significant, Ho^^ver, the 

interaction betweejri Type of List ana Stimulus Grouping vas significant 

F(>72) ^3*99,^ < .05.- As is" evident from' Tabi^ 1*^ more itejas were recalled* 

from the stimulus groups v/hvch vere^ conceptually related. This is apparent 

„for the .data from the two Mix^d . treatynents (which contained one conceptually- 

related and one unrelated -^imulus group in the listi). Performance for the 

: - ' ' . ■ ■ . , ^ / 

Conceptual treatment was .alscr suj^erior* to that , fox >th^ Unrelated treatment ^ / 

but as 'expected the means', did not dif^fer, for the two stimulus groupi'^gs within 

. > ^ ■ ■ ^ ^ ' f ' \ . . / " - 

either treatment. No other main effects nor interactions were significant in 

; • ; \,: | . \; - - ' • ■ ^ v ■ / . 

t^iis analysis. - , . ' 

' » ■ . . 
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-•^ y{ u Discussion • . ■ 

The da^za pjro vide d clear evidence tt^at ttj^ children used the conceptual 



cues in learning on both the pretraining and. discrimination tasks. Moreover, 
the dif|.erences in ^e-rformance on the discrimination task' between the Conceptual 
treatment and ,the two Mixed treatments revealed that the presence ojE two con 
jceptual cues (one f^r each stimulus set) facilitated performance, ^Thiswas 
true eyefti thou/gh^rthe" afunctional requirements .vf or mastery of the discrimination 
list in the OJ^nceptual and Mixed treatments minimally demanded attention to 




only one of the stinnfius' sets w'athin the/list. The appropriate;, response ^o the 
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remaining stimulus group v7ou Id . t^hen be kttown'^^by c^xclusi -.a. These datjt thus 
confirm other f iti-angs (Goule't^nd Williams , 197C; that young children have ' . 

difficulty with /such -t^es of iinf erences .. 

■ ■ ■ ' - ' \- \ - ; ■ 

/ . ■ The witjiin-list perf onnance'**dif ferences ^or starred, land non-starred items 

% ■'■ ' ''.-^ \ 

in the cilscriminationt task were also of interest.) Fewer ierrors occurred *for 

. , \ ■ ■ \ \ ] ■ . ; I 

sirred* it^ems whether these items were conceptually related or unrelated. 

- ■ ^ \ , . ■....ill-' 

This is most easily seen -when the performance on-starred land non-starred items 

is contrasted for the First-Mixed and Second-Mixed treatments; These data 

. suggest that (?!ie children used the st^ar cues in the discrimination' task quite 

•■■ • " ■ . ■ ■ .■ ' ' ■■■ - ■ ■ ^ ' .:i ■ . ■ . ,. - 

independently of the conceptual cues available in ;tiie list, evea"* though the 
'data for tyrials to criterion and within-lisfc errors suggest that both tjrpes ^' 

^ . ' - - : \ < -'j . - ■ ' ■ ■ 

of cues were used in learning. Superior performance in free recall was evi- 
denced for conceptually- related* items whether these items were starred (Fijrst- 
Mixed treat^nt) or not . (S^pond-Mixed tfeatinient) . , ^ 

^ ' These patterns of results suggest that^^Ke children^^^^il^ using eacl^' 

' , • ' ' ' ' ' , \ ' ' ' ■ " ■ • ' ' 

, of the tiJrpes of- cues in learning,^ did not liseu them together, either as xompound 



Bozmbu & ooulet i .: . .. ./ . . 10 

^ . • V--- " : ■ ' ^ ^ • 

>;cues f.o dif ferenti^ate one stimulus set from another (as in the First-Mixed 

treatment) or to assist them- in dif ^,,ireivt-iaMng between the conceptual and 
k • ■ ^ ■ ■ ■ ^ . ' 

unrelated stimulus sets (as in" the(,S.ei:iond-Mix,ed treatment). 

The' present daja also indicated that the children used the me.di^itors in 

free recall (as 'eA^id^i^ced- l?y the greater recall of items in the conceptually-^ 



relatfe^ stimulus groups) in the Conceptua'l and Mixed*" treatments . These results 
aire especially interesting because 'of the indication that the children tijans- 

"... y \ ■ - <^i. ■ 

fe'r and use mediators in n^w tasks, i.e., tasks even to which they were -not 

exposed in the experimental s-itnation. ' * * , " • 1^'' 

' 1 ■ . ■ ■ r , - ■ ' > • ; 

uaken together, the datrn^ for discrimination' learning and free rec^ill ' 
imply that the c^u'ldren c<an use niultiple/ques as aids --io^lparniHg as long 



'as the' cues ^are taWn .from, the same dimension, i.e. , in trie Conceptual treat?-^ 
itient the children used both conceptu^l>eues co advantage on both disc^rimlnatiou 
learning and free recall tasks, Howeyer, the data :^rom the First -Mixed and ' *■ 
Secphd'^-Mixed trearments sitiggest that the children did not use the cdnceptnal 
^ and s4:ar cues* jointly a id s^n discrimination^ learning. On a positive note,' 

.however, the transfer pf'mediators to free recall occurred whether or not Che 

■ • - ■■ \ . ■ . ^' / ' V . / 

conceptually-related stimyyi had been g^cciated with a star in discrimination 

, . ':. : \ . ■ \ \ ■■ ' 

. learning, • • \ , ' 

^ • ... " ^ . . t - "^ 

0 • • • ■ • i • • * 
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